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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To discharge residual electric charges in a 
short time after the power source of the liquid crystal 
display device is turned OFF and to prevent liquid crystal 
molecules and switching elements from deteriorating by 
grounding a counter electrode, which is formed on an 
opposite substrate, through a resistance. 
CONSTITUTION: The counter electrode 7 which is led 
out of the opposite substrate of a liquid crystal cell 9 is 
connected to the interface 13 of PCB through a counter 
electrode line 12. The counter electrode line 12 is 
grounded through the resistance 14 before being 
connected to the interface 13 of PCB. Thus, the 
resistance 14 is interposed between the counter 
electrode line 12 and ground and then the electric 

charges accumulated between the counter electrode 7 and pixel electrode 4 are discharged to 
the ground without affecting a liquid crystal composition 8, thin film transistors 5, or the driving 
PCB 11 driving them. 
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* NOTICES * 

3PO and ncipi are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 
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[Drawing 3] 
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[Drawing 6] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline block diagram showing the important section of the example of the liquid 
crystal display of this invention. 

[Drawing 2] The representative circuit schematic of drawing 1 . 

[Drawing 3] The outline block diagram showing the important section of other examples of this 
invention. 

[Drawing 4] The outline block diagram for explaining the configuration of the liquid crystal cell of a 
liquid crystal display. 

[Drawing 5] The outline block diagram for explaining the configuration which drives the liquid crystal 
cell of drawing 4 . 

[Drawing 6] The representative circuit schematic of drawing 5 . 
[Description of Notations] 



1 -- 


Array substrate 


2-- 


Address wiring electrode 


3-- 


Data wiring electrode 


4-- 


Pixel electrode 


5- 


Thin film transistor 


6- 


Opposite substrate 


7- 


Counterelectrode 


8-- 


Liquid crystal constituent 


9- 


Liquid crystal cell 


10- 


- TCP for a drive 


11 - 


- PCB 


12- 


- Counterelectrode Rhine 


13 - 


-Interface of PCB 


14- 


•- Resistance 


15 - 


~ Touch-down 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the electrode configuration with respect to an 

active matrix liquid crystal display. 

[0002] 

[Description of the Prior Art] As liquid crystal displays for a character display, such as an alphabetic 
character and a graphic form The signal wiring electrode of a large number arranged in the 
predetermined pitch, and the gate wiring electrode of a large number arranged in the predetermined pitch 
so that it might intersect perpendicularly with this signal wiring electrode substantially, The array 
substrate which uses as a pixel electrode the minimum partition surrounded with this signal wiring 
electrode and a gate wiring electrode, The thing of the matrix mold which consists of a liquid crystal 
constituent enclosed between the opposite substrate by which opposite arrangement is carried out at the 
predetermined spacing, and this array substrate and an opposite substrate, and the polarizing plate and 
external lighting system which are arranged on the outside of an array substrate and an opposite 
substrate is used for this array substrate. 

[0003] Moreover, the active matrix liquid crystal displaywhich contained the switching element for a 
drive corresponding to each pixel is also used abundantly. As such a switching element, a nonlinear 
resistance component (MIM) and a thin film transistor (TFT) are typical, and especially, a thin film 
transistor (TFT) is excellent in high-speed responsibility, and suitable for the full color display. 
[0004] The outline configuration of such an active matrix liquid crystal display is shown in drawing 4 
and drawing 5 . In drawing 4 and drawing 5 , the signal wiring electrode 2 of a large number arranged in 
the predetermined pitch and the gate wiring electrode 3 of a large number arranged in the predetermined 
pitch so that it might intersect perpendicularly with this signal wiring electrode 2 substantially are 
formed in the array substrate 1 in the shape of a matrix, and the minimum partition surrounded with this 
signal wiring electrode 2 and the gate wiring electrode 3 serves as the pixel electrode 4. And the thin 
film transistor 5 as a switching element is arranged every pixel electrodes 4 of these. Moreover, this 
array substrate 1 and the opposite substrate 6 which counters at the predetermined spacing are arranged, 
and the counterelectrode 7 is formed in the opposite substrate 6. Furthermore, the liquid crystal 
constituent is enclosed with spacing of the array substrate 1 and a counterelectrode 7. In addition, a 
polarizing plate (not shown) is arranged so that the outside of the array substrate 1 and a 
counterelectrode 7 and the linearly polarized light may cross at right angles mutually, and a liquid 
crystal cell 9 is constituted. 

[0005] Furthermore, TCP 10 for a drive for making the driver element of this liquid crystal cell 9 drive 
(Tape Carrier Package) is connected to the wiring electrode and PCB (Printed Circuit Bord)l 1 of the 
array substrate 1 which were pulled out from the liquid crystal cell 9. On the other hand, the 
counterelectrode 7 of the opposite substrate 6 is pulled out from the opposite substrate 6, and is 
connected to the interface 13 of PCB 1 1 through counterelectrode Rhine 12. These equal circuits for 1 
pixel are shown in drawing 6 . 
[0006] 

[Problem(s) to be Solved by the Invention] In such a liquid crystal display, the counterelectrode 7 of the 
opposite substrate 6 is arranged independently electrically [ the thin film transistor 5, TCP10 for a drive, 
or PCB1 1 of the array substrate 1 ]. Therefore, after turning OFF the power source of a liquid crystal 
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display, the charge of driver voltage will be in the condition of having carried out the charge up, 
between a counterelectrode 6 and the array substrate 1 for a while. According to such a diarge-up 
condition, it has the trouble which sometimes promotes degradation of a liquid crystal molecule and 
degradation of a switching element, and destruction. 

[0007] This invention was made in view of the above trouble, and aims at offering the liquid crystal 
display which prevented degradation by the residual charge after turning OFF the power source of a 
liquid crystal display. 
[0008] 

[Means for Solving the Problem] The matrix-like wiring electrode with which this invention constitutes 
a pixel, and the array substrate with which the switching element for said every pixel was formed, In the 
liquid crystal display equipped with the liquid crystal constituent enclosed between the opposite 
substrate with which the counterelectrode was formed, and said both substrates that carried out opposite 
arrangement of the electrode of said array substrate and opposite substrate at the predetermined spacing 
at least The counterelectrode formed in said opposite substrate is a liquid crystal display which attains 
the above-mentioned purpose by grounding to ground potential through resistance. 
[0009] 

[Function] In this invention, the counterelectrode formed in the opposite substrate is grounded to ground 
potential through resistance. Thereby, after turning OFF the power source of a liquid crystal display, for 
a while, the residual charge of the driver voltage which carried out the charge up between the 
counterelectrode and the array substrate can discharge in a short time, and it can prevent effectively that 
a liquid crystal molecule and a switching element deteriorate. 
[0010] 

[Example] Below, the example of this invention is explained at a detail. In addition, in the following 
examples, since the liquid crystal cell itself is not different from the conventional thing shown in 
drawing 4 , detailed explanation is omitted and explains an important section. Drawing 1 is the outline 
block diagram showing the important section of the example of the liquid crystal display of this 
invention. In addition, in drawing 1 , the same sign shows the same configuration member as drawing 4 
and drawing 5 . 

[001 1] In drawing 1 , the counterelectrode 7 pulled out from the opposite substrate of a liquid crystal 
cell 9 is connected to the interface 13 of PCB via counterelectrode Rhine 12. That is, the signal to a 
counterelectrode 7 is inputted through counterelectrode Rhine 12 which results in the interface 13, 
PCB1 1, TCP 10 for a drive, and the array substrate 1 of PCB1 1. 

[0012] Here, counterelectrode Rhine 12 is made into ground potential touch-down 15 through resistance 
14 in the path until it connects with the interface 13 of PCB. Drawing 2 shows the equal circuit in this 
condition. 

[0013] Although the resistance of resistance 14 changes also with various circumference circuits, an 
about [ lOOOKohm-lOM omega ] thing is suitable. Thus, the charge which accumulated between the 
counterelectrode 7 and the pixel electrode 4 will escape to a ground by inserting resistance 14 between 
counterelectrode Rhine 12 and a ground, without affecting PCB1 1 for a drive which drives the liquid 
crystal constituent 8, a thin film transistor 5, and this. 

[0014] Moreover, the resistance 14 in the above example considered as the fixed resistor, and the 
example arranged on PCB 11 for a drive was shown. Without restricting to this, as shown in drawing 3 , 
even if this invention arranges the resistance 14 formed in the shape of a thin film on the array substrate 
1 which consists of clear glass as a location which grounds resistance 14, it can acquire the same 
effectiveness. Furthermore, although the example using the thin film transistor as a switching element of 
the liquid crystal cell in the above example was shown, effectiveness with the same said of the thing 
using the nonlinear device as a switching element can be acquired. 
[0015] 

[Effect of the Invention] As mentioned above, according to this invention, by grounding the 
counterelectrode formed in the opposite substrate to ground potential through resistance, after turning * 
OFF the power source of a liquid crystal display, for a while, the residual charge of the driver voltage 
which carried out the charge up between the counterelectrode and the array substrate can discharge in a 
short time, and it can prevent effectively that a liquid crystal molecule and a switching element 
deteriorate. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The wiring electrode of the shape of a matrix which constitutes a pixel, and the array substrate 
with which the switching element for said every pixel was formed, In the liquid crystal display equipped 
with the liquid crystal constituent enclosed between the opposite substrate with which the 
counterelectrode was formed, and said both substrates that carried out opposite arrangement of the 
electrode of said array substrate and opposite substrate at the predetermined spacing at least The 
counterelectrode formed in said opposite substrate is a liquid crystal display characterized by what was 
grounded by ground potential through resistance. 



[Translation done.] 
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